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(54) Organic electroluminescent element and method for manufacturing same 



(57) There are provided an organic electrolumines- 
cent element which is highly precise and minute, uniform 
in light emission, free from crosstalk, resistant to external 
pressure, and further excellent in sealing properties and 
a process for producing the above element. 

The organic electroluminescent element 1 which is 
equipped, between a lower electrode 3 and a counter 
etetrode 4 each on a substrate 2, with an intervening 
organic layer 5 comprising a light-emitting layer, com- 



prises an inter - insulator film 6 having a coefficient of 
water absorption of at most 0.1% in a non-light-emitting 
element portion; step portions 9 in the inter-insulator layer 
6 which define the boundary between a light-emitting el- 
ement portion and a non-light-emitting element portion 
and which comprise rising parts almost perpendicular to 
the surface of the lower electrode 3; and a sealing plate 
or a sealing lid 7 which is placed over the inter-insulator 
layer 6 and which is attached to the substrate 2 via an 
adhesive layer 8. 
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Description 

[0001] This patent application is a Divisional applica- 
tion of EP 97 904 615.8 (0 884 930) filed on February 
24, 1997 

TECHNICAL FIELD 

[0002] The present invention relates to an organic 
electroluminescent element. More particularly, the 
present invention is concerned with an organic electro- 
luminescent element (hereinafter sometimes abbreviat- 
ed to" organic EL element ") which, when used for a dis- 
play and the like, is highly precise and minute, uniformly 
emits light, and can withstand external pressure. 

BACKGROUND ART 

[0003] Organic elecrtoluminescent elements have 
heretofore been developed frequently and vigorously for 
use as a display, The organic elecrtoluminescent ele- 
ment to be used as a display is required to be imparted 
with high precision and minuteness in patterning, uni- 
formity in a light-emitting surface and precision in the 
edge of a light-emitting surface. The organic elecrtolumi- 
nescent element is also required to solve such problems 
that minute short-circuit is liable to take place at an edge 
of an electrode, thereby causing cross talk in a display. 
There is known an element in which a sealing plate is 
clad to a substrate for the purpose of sealing an organic 
EL element. The sealing plate has the tendency to be 
lessened in its thickness, as a display is required to be 
thinned, that is, minimized in the thickness. 
[0004] However, a thin sealing plate has involved the 
problem that the sealing plate is brought into contact with 
an element by impact or external pressure with the result 
that the plate is destroyed. 

[0005] Japanese Patent Application Laid-Open No. 
250583/1991 (Hei-3) discloses an organic EL element 
which is equipped with an interlaminar insulating film, 
and thus has favorable pattern precision as well as high 
uniformity in a light-emitting surface. However, since a 
masking vapor deposition method is applied to the pro- 
duction of a counter electrode, it has been still difficult to 
produce a highly precise and minute display having a line 
pitch of 300 /urn or less. 

[0006] In addition, Japanese Patent Application Laid- 
Open No. 101 884/1 993 ( Hei-5) discloses an organic EL 
element which is equipped with an inter-insulator layer, 
and the outside surface of which is covered with a mois- 
ture-resistant film. Nevertheless the organic EL element 
thus disclosed has still involved the problem that because 
of the insufficient sealing power of the moisture-resistant 
film, a cathode is attacked by moisture or oxygen after 
being allowed to stand for several thousands hours, thus 
bringing about a dark spot, that is, defective light emis- 
sion. 

[0007] Moreover, Japanese Patent Application Laid- 
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Open No. 275172/1993 ( Hei-5) discloses a highly pre- 
cise and minute display having a line pitch of about 100 
fjim y by equipping an organic EL element with an inter- 
insulator layer in the form of wall, and also forming a 

5 cathode by meansof oblique vapor deposition. However, 
the display disclosed above has still involved the problem 
that minute short circuit is caused by reason of the devi- 
ation of the alloy composition in the edges (the end away 
from the inter-insulator layer ) of the electrode that is 

10 formed through vapor deposition in an oblique direction 
to the substrate. 

DISCLOSURE OF THE INVENTION 

is [0008] Such being the case, the object of the present 
invention is to overcome the above-mentioned disadvan- 
tages inherent to the conventional techniques, and at the 
same time, to provide an organic elecrtoluminescent el- 
ement which is highly precise and minute, capable of 
20 uniformly emitting light, free from cross talk, capable of 
withstanding external pressure, and also excellent in 
sealing properties. 

[0009] As a result of intensive research and investiga- 
tion accumulated by the present inventors in order to 
25 achieve the above-mentioned object, it has been found 
that an organic elecrtoluminescent element which is 
equipped with a vertically rising inter-insulator layer and 
with a sealing plate above the aforesaid film, is a highly 
precise and minute display which is free from cross talk, 
30 low in production cost, and can be miniaturized and less- 
ened in thickness. The present invention has been ac- 
complished by the above-mentioned findings and infor- 
mation. 

[0010] That is to say, the first aspect of the present 
35 invention provides an organic elecrtoluminescent ele- 
ment 1 that is equipped, between a lower electrode 3 and 
a counter eletrode 4 each on a substrate 2, with an in- 
tervening organic layer 5 comprising a light-emitting lay- 
er, which element 1 comprises an inter-insulator layer 6 
40 having a coefficient of water absorption of at most 0.1 % 
in a non-light-emitting element portion; step portions 9 in 
said inter-insulator layer 6 which define the boundary be- 
tween a light-emitting element portion and a non-light- 
emitting element portion and which contain rising parts 
45 almost perpendicular to the surface of said lower elec- 
trode 3; and a sealing plate or a sealing lid 7 which is 
placed over said inter-insulator layer 6 and which is at- 
tached to said substrate 2 via an adhesive layer 8. ( Refer 
to FIG.1.) 

so [001 1 ] The second aspect of the present invention pro- 
vides a process for producing an organic elecrtolumines- 
cent element 1. comprising at least one step of forming 
a lower electrode 3 on a substrate 2; a step of forming a 
patterned inter -insulator layer 6 on said lower electrode 

55 3; a step of forming an organic layer 5 on said lower 
electrode 3; and at least one step of forming a counter 
electrode 4 in the form of film, so that step portions 9 in 
said inter-insulator layer 6 define the boundary between 
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a light-emitting element portion and a non-light-emitting 
element portion and also contain rising parts almost per- 
pendicular to the surface of said lower electrode 3, said 
counter electrode 4 is cut off by said step portions 9 at 
the rising parts so as to be subjected to patterning 
processing, and said counter electrode 4 is in close con- 
tact with said inter-insulator layer 6 at said step portions 
9 adjacent to said substrate 2. 

[0012] The third aspect of the present invention pro- 
vides an organic elecrtoluminescent element 1 that is 
equipped, between a lower electrode 3 and a counter 
eletrode 4 each on a substrate 2, with an intervening 
organic layer 5 comprising a light-emitting layer, which 
element 1 comprises an interl-insulator layer 6 having a 
coefficient of water absorption of at most 0.1 % in a non- 
light-emitting element portion; step portions 9 in said in- 
ter-insulator layer 6 which contain portions rising in the 
form of an inverse taper almost perpendicularly to the 
surface of the lower electrode 3 and divide said counter 
electrode 4 into a plurality of individuals; and a sealing 
plate or a sealing lid 7 which is placed over said inter- 
insulator layer 6 and which is attached to said substrate 

2 via an adhesive layer 8. 

[001 3] The fourth aspect of the present invention pro- 
vides an organic elecrtoluminescent element 1 that is 
equipped, between a lower electrode 3 and a counter 
eletrode 4 each on a substrate 2, with an intervening 
organic layer 5 comprising a light-emitting layer, which 
element 1 comprises a first inter-insulator layer having a 
trapezoidal cross section 15 on said lower elecrode 3 as 
a non-light-emitting element portion; a second inter-in- 
sulator layer 14 above said trapezoidal cross section ( on 
the opposite side of said lower electrode 3 ) ; step por- 
tions 9 in said second inter -insulator layer 14 which con- 
tain rising parts almost perpendicular to the surface of 
the lower electrode 3 and divide said counter electrode 
4 into a plurality of individuals ; and a sealing plate or a 
sealing lid 7 which is placed over said second inter-insu- 
lator layer 14 and which is attached to said substrate 2 
via an adhesive layer 8. (Refer to FIG. 2. ) 
[0014] The fifth aspect of the present invention pro- 
vides a process for producing an organic elecrtolumines- 
cent element 1, comprising at least one step of forming 
a lower electrode 3 on a substrate 2; a step of forming a 
patterned inter-insulator layer on said lower electrode 3; 
a step of forming an organic layer over said lower elec- 
trode 3; and at least one step of forming a counter elec- 
trode 4 in the form of film so that a first inter-insulator 
layer 15 has a trapezoidal cross section, a second inter- 
insulator layer 14 is mounted above said trapezoidal 
cross section (on the opposite side of said lower electrode 

3 ) , step portions 9 in said second inter-insulator layer 
14 contain rising parts almost perpendicular to the sur- 
face of said lower electrode 3, and said counter electrode 

4 is subjected to patterning processing at said rising por- 
tions. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

5 FIG. 1 . is a cross-sectional view showing an organic 
EL element according to the first aspect of the 
present invention; 

FIG. 2. is a cross-sectional view showing an organic 
EL element according to the fourth aspect of the 

10 present invention; 

FIG.3. is a cross-sectional view showing an inter -in- 
sulator layer on a substrate; 
FIG.4. is a cross-sectional view showing a counter 
electrode at the time of vapor deposition in an oblique 

is direction to the substrate; 

FIG.5. is a cross-sectional view showing a counter 
electrode after vapor deposition in the present inven- 
tion; 

FIG.6. is a cross-sectional view showing an inter in- 
20 sulator layer etc. according to the third aspect of the 
present invention; 

FIG.7. is a cross-sectional view showing an inter -in- 
sulator layer at the time of its film forming; 
FIG. 8. is a cross-sectional view showing a photore- 

25 sist after patterning; 

FIG.9. is a cross-sectional view showing etching 
process in a patterning step; 
FIG.10 is a view showing a cross-sectional configu- 
ration of an inter-insulator layer; 

30 FIG. 11 is a stereograph at the time of forming two 
layers of inter-insulator layer; 
FIG.12 is a view when an X-Y matrix is observed 
from upside; 

FIG. 1 3 is a cross-sectional view showing an X-Y ma- 
35 trix; 

FIG.14 is a circuit diagram at the time of driving an 
active matrix; and 

FIG.15 is a plan view showing an example at the 
time of driving an active matrix. 

40 

[001 6] The symbols in the above-mentioned drawings 
shall have the following designation. 

I. organic EL element 
45 2. substrate 

3. lower electrode 

4. counter electrode 

5. organic layer 

6. inter-insulator layer 
50 7. sealing plate 

8. adhesive layer 

9. step portion 

1 0. edge of counter electrode 

I I . photoresist subjected to patterning processing 
55 12. etching portion 

13. opening portion 

14. second inter-insulator layer 

15. first inter-insulator layer 
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20. SCAN electrode wire 

21 . DATA electrode wire 

22. COMMON electrode wire 

23. capacitator 

24. pixel electrode 

25. opening for inter-insulator layer 

THE MOST PREFERRED EMBODIMENTS TO CARRY 
OUT THE INVENTION 

[0017] In the following, the present invention will be 
described in more detail. 

[001 8] First of all, some description will be given of the 
inter-insulator layer which constitutes the organic elec- 
troluminescent element according to the present inven- 
tion. 

[001 9] A constitution of an organic electroluminescent 
element is known in which an organic layer allowing cur- 
rent to flow is made to intervene between a pair of a lower 
electrode and a counter electrode. A portion in which an 
insulator layer is made to intervene between a lower elec- 
trode and a counter electrode prevents current from flow- 
ing, and accordingly can not emit light. Thus said portion 
constitutes a non-light-emitting portion. Such an insulator 
layer is designated as inter-insulator layer, A technique 
is known, which carries out pattern processing of a light 
emitting element by the pattern processing of an inter- 
insulator layer [ refer to Japanese Patent Application 
Laid-Open No.250583/1991 ( Hei-3 )]. 
[0020] It is indispensable in the present invention that 
step portions of an inter-insulator layer rise almost per- 
pendicularly, said step portions being positioned at a 
boundary separating a non-light-emitting element portion 
equipped with an inter-insulator layer from a non-light- 
emitting element portion not equipped with an inter -in- 
sulator layer. By using "h" for the height of an inter -in- 
sulator layer," Wy for the width of the top part of the inter- 
insulator layer, and " W 2 " for the width of the bottom part 
of the inter-insulator layer , the configuration of the inter- 
insulator layer in FIG.3 is expressed by the following for- 
mula: 



W 2 — W, 

a ±s 

2 

[0021] In the present invention, a < ( h / 7 ) is prefera- 
ble, and a< ( h / 10 ) is particularly preferable. It is made 
to a< 0 when the step portions are processed to form an 
inversely tapered shape, which is one of the most pref- 
erable configurations in the present invention. The height 
of an inter-insulator layer ( h ) is preferably in the range 
of 0.5m/i to 50m/i. The height of an inter insulator layer 
( h ), when being in the aforestated range, enables a 
counter electrode 4 to be cut off at the step portions of 
the inter-insulator layer and at the same time, to be sub- 



jected to patterning processing. 

[0022] There has heretofore been known a technique 
of pattern processing a counter electrode by applying 
vapor deposition in an oblique direction to form the coun- 

5 ter electrode [Japanese Patent Laid-Open No. 
275172/1993 ( Hei-5 ), in particular], since it has been 
impossible to form such a rising step portion. The fore- 
going vapor deposition technique, which applies vapor 
deposition in an oblique direction to the inter-insulator 

10 layer in order to form the counter electrode, has involved 
the problems that an edge of the counter electrode 4 is 
formed as shown in FIG.4 and thus a short circuit and 
nonuniformity of light emission are liable to take place at 
the edge portion 10. In addition, the foregoing technique 

15 has involved the problem that the processablity of a 
minute pattern is deteriorated by the decrease in the pat- 
tern precision due to the deposition passing around at 
the time of vapor deposition. 

[0023] As opposed to the aforestated conventional 

20 technique, since the step portions 9 of the inter-insulator 
layer rise almost perpendicular, it is made possible there- 
by to spontaneously cut off the counter electrode at the 
step portion 9, and thus to pattern process the counter 
electrode by dispensing with a special method such as 

25 the oblique vapor deposition. In the first and the second 
aspects of the present invention, the counter electrode 
4 of the light-emitting element portion is in contact with 
the cross section of the adjacent inter-insulator layer 6 
at the pattern processed portion. The first and second 

30 aspects of the present invention are each characterized 
by the absence of a counter electrode 4 which is apart 
from said cross section, whereby the advantages of the 
present invention are derived ( FIG.5 ). In the following, 
the working effects due to the above advantages will be 

35 described. 



(a) The pattern precision is surpassingly excellent 
enabling even several jj. m of precision, since the 
pattern of the counter electrode 4 is determined by 

40 the pattern of the interlaminar insulating film 6 as 
such. 

(b) The light emission is freed from non-uniformity, 
since the counter electrode 4 is freed from compo- 

45 sitional non-uniformity or productive non-uniformity 
at the edge of the counter electrode 4. It has been 
made possible to prevent non-uniformity from occur- 
ring in the electric field, and also to prevent short 
circuit as well as cross talk. In addition, it is advan- 

50 tageous that the edge of the light-emitting element 
portion of the counter electrode 4 is less prone to be 
oxidized, since it is in contact with the inter -insulator 
layer. 

55 (c) Since the patterning of the inter-insulator layer 6 
itself is possible even with a precision of 1 fxm by the 
use of photolithography method, the patterning pre- 
cision of the counter electrode 4 is enhanced, and 
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the highly precise minute patterning of the counter 
electrode 4 is also made possible. The patterning is 
favorably applicable to the use requiring a high res- 
olution display, a printer head and the like in order 
to realize several /im of the pitch. 5 

[0024] Likewise in the third aspect of the present in- 
vention, it is possible to cut off the counter electrode 4 at 
the step portion 9 and to process patterning of the same. 
In the case of inversely tapered shape, even for the pres- 
ence of bending around of vapor deposition, the deposits 
are prevented from adhering to the step portion, thereby 
enabling more reliable cutting off. The advantages in the 
third aspect of the present invention are same as the 
description in the items (a) and (b), thereby enabling high 
resolution and high density patterning of the cathode. 
However in the third aspect of the present invention, as 
shown in FIG. 6, the counter electrode 4 must not entirely 
cover the organic layer 5, or cause short circuits to the 
lower electrode 3. 

[0025] In the fourth and fifth aspects of the present 
invention, as shown in FIG.2, the light-emitting pattern is 
established by installing the first inter-insuiator layer 15, 
and at the same time, the counter electrode 4 is pattern 
processed with the second inter-insulator layer 14 rising 
almost perpendicular. The reason for using the first inter 
-insulator layer 1 5 is directed to the prevention of electric 
current flow even in the case of poor adhesion between 
the second inter-insulator layer 14 and the edge of the 
counter electrode, by surely eliminating a malfunctioning 
portion such as short circuits occurring at the edge. 
[0026] By virtue of the aforesaid constitution, the fore- 
going effects (a), (b), and (c) are assured. Moreover, the 
second inter-insulator layer 14 may be inversely tapered, 
or may be such that satisfying the inequality a < (h/10). 
[0027] The materials of construction for the inter-insu- 
lator layer to be used in the present invention need to be 
the materials which enable highly precise and minute pat- 
terning. Preferably usable specific examples thereof in- 
clude a variety of insulating polymers, insulating oxides, 
insulating nitrides and insulating sulfides. Examples of 
particularly preferable polymers include fluorinated poly- 
imides, polyolefin, fluorine-based polymers and polyqui- 
noline. Examples of particularly preferable oxides include 
SiO x ( 1 < x < 2 ), Si0 2 , fluorine-added Si0 2 and AI 2 O a . 
Examples of preferable nitrides include SiN, ( 1 < y < 
4/3 ), SiON and AISiON. Examples of preferable sulfides 
include ZnS. 

[0028] An inter-insulator layer of low hygroscopicity is 
preferably used in addition to that of insulating property. 
Particularly preferable inter-insulator layer 6 is that hav- 
ing a water absorption ( coefficient of water absorption) 
of at most 0.1%. An inter-insulator layer of high hygro- 
scopicity causes, in the case of preserving the elements, 
oozing out of water which has mixed in during the prep- 
aration, thereby oxidizes the electrode of the element, 
deteriorates the element and further becomes responsi- 
ble for defects in light emitting elements ( dark spot). The 



use of a polymer of low hygroscopicity is preferable be- 
cause of its excellent processability in particular. Partic- 
ularly preferable inter-insulator layer is that of fluorine 
base or polyolefin base. The hygroscopicity is evaluated 
as coefficient of water absorption according to ASTM D- 
570. 

[0029] The inter-insulator layer is not necessarily re- 
quired to hold a photosensitive function, but preferably 
holds such a function in some cases, since said function 
enables photolithography without the use of a photore- 
sist. A photosensitive material is available from the mar- 
ket whether it is an inorganic oxide or a polymer. 
[0030] In the following, detailed description will be giv- 
en of the film preparation process for the inter-insulator 
layer as well as the patterning process. From among a 
variety of film preparation processes and patterning proc- 
esses that are available in the present invention, typical 
examples by the use of photolithography will be de- 
scribed hereunder. 

(i ) Film preparation for the inter-insulator layer. 

[0031] In the case of an insulative polymer, a solution 
of a polymer or a precursor thereof is made into a film by 
means of coating, spin coating, dipping orthe like process 
( refer to FIG.7 ). In the case of an insulative inorganic 
oxide, a variety of film preparation processes are avail- 
able including vapor deposition, CVD, plasma CVD, 
ECR-CVD, sputtering, ECR-sputtertng and the like proc- 
esses. 

(ii ) Photosensitization and development of photoresist. 

[0032] The patterning of a photoresist is carried out by 
photosensitizing any of various available photoresists, 
and developing the same( refer to FIG. 8). A photoresist 
and an exposure method are each selected in accord- 
ance with the minuteness and precision of the pattern 
that are required in each case. Various exposure meth- 
ods are known and exemplified by contact exposure 
method and cutback exposure method. 

(iii ) Patterning step. 

[0033] A portion uncovered with a photoresist is re- 
moved by any of various etching methods (refer to FIG. 
9 ). Examples of the etching methods include wet etching 
method in which an inter-insulator layer is dissolved and 
removed with a solvent and dry etching method in which 
an inter-insulator layer is decomposed and removed with 
a plasma or the like. In order to allow an inter-insulator 
to rise almost perpendicular to the surface of the lower 
electrode 3, the dry etching method is preferable. 
[0034] In the case of using the wet etching method, it 
is necessary to employ a solvent having a high etching 
rate for the inter-insulator layer in the direction perpen- 
dicular to the substrate. In the case where such a solvent 
is available for any of a variety of inter-insulator layers, 
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the use of the wet etching method is preferable from the 
viewpoint of reducing the production cost and enhancing 
the productivity. 

[0035] In the case of using the dry etching method, it 
is important to select a suitable etching gas. Dry etching 
by the use of oxygen plasma is preferable for such a 
polymer as fluorinated polyimides, polyolefins and poly- 
quinolines. On the other hand for fluorine-based poly- 
mers, fluorine-added Si0 2 , Si0 2 and Al 2 0 3 , it is prefer- 
able to employ, as a etching gas, a fluorinated carbonized 
gas which has been made into a radical form with a plas- 
ma. Examples of particularly preferable fluorinated car- 
bonized gas include CHF 3 and CF 4 . It is also preferable 
to employ a halogenated boron gas or a fluorinated car- 
bonized gas that is mixed with oxygen, argon or the like. 
[0036] By the above-mentioned procedures, the prep- 
aration steps of the inter-insulator layer can be complet- 
ed. There is available, however, another film preparation 
process, for example, a process in which an oxide-mixed 
paste is made into a film and patterned by means of a 
screen printing method or the like, and thereafter the re- 
sultant patterned film is fired at several hundreds centi- 
grade to prepare an inter-insulator layer. 
[0037] In the following, some description will be given 
of the counter electrode and the process for producing 
the same as well as a sealing plate. 
[0038] A counter electrode 4, when being used as a 
cathode, is preferably made of an alloy containing an 
alkali metal or an alloy containing an alkaline earth metal. 
Examples of particularly preferable alloys among them 
include Mg : Ag, Al : Li, Pb : Li, Zn : Li, Bi : Li, Ln : Li, Al : 
Ca, etc. It is known that the above-exemplified alloys are 
relatively corrosion-resistant and have each a low work 
function. 

[0039] In the preparation of films by using said alloy, 
a vapor deposition method and a sputtering method, es- 
pecially the sputtering method are preferably used. There 
is no need at all in the present invention, for carrying out 
oblique vapor deposition. On the contrary in order to as- 
sure the organic EL element according to the present 
invention, the vapor deposition shoutd be carried out per- 
pendicularly to the surface of a substrate. 
[0040] A counter electrode 4, when being used as an 
anode, is preferably made of a transparent oxide. Exam- 
ples of particularly preferable oxide include ITO, ZnO : 
Al, Sn0 2 : Sb and InZnO (indium / zinc oxide). 
[0041] In the organic EL element according to the 
present invention, a sealing plate is positioned over the 
inter -insulator layer 6 or the second inter-insulator layer 
14. Preferable materials of construction for the sealing 
plate or sealing lid are glass, an oxide and a nitride ce- 
ramic each in the form of a thin plate. Preferable thickness 
of the sealing plate or sealing lid is 5 fimio 2 mm, and it 
is at most 500 in order to obtain particularly thin or- 
ganic EL element. 

[0042] It has heretofore been a problem that when a 
thin sealing plate is used, it is brought into contact with 
the body portion of the organic EL element by the external 



pressure or impact, thus leading to the breakage of the 
organic EL element. With regard to the present invention, 
however, the inter-insulator layer 6 or the second inter- 
insulator layer 14 functions as a column, and prevents 

s the sealing plate from coming into contact with the body 
of the organic EL element. It is therefore, made possible 
to thin the organic EL element in whole by thinning the 
sealing plate 7, without causing any problem even if the 
sealing plate 7 is thinned as thin as 50 ^m. 

10 [0043] In the following, detailed description will be giv- 
en of the preferred embodiments of the present invention. 
[0044] First of all, the preferred embodiments of the 
sealing plate are as follows. 

15 (a) The space encompassed by the sealing plate 7 
and the substrate 2 is filled in with a fluorinated hy- 
drocarbon as a sealing liquid to promote the heat 
radiation properties and at the same time, enhance 
the sealing characteristics. 

20 (b) The space encompassed by the sealing plate 7 
and the substrate 2 is incorporated with a moisture 
absorbing agent preferably exemplified by zeolite, 
silica, calcined gypsum and calcium carbonate. 

(c) A moisture absorbing layer is placed on the inner 
25 side( instead of the outer side which is in contact with 

the outside of the organic EL element ) of the sealing 
plate 7. Examples of the moisture absorbing layer 
include not only a layer of a moisture absorbing pol- 
ymer, a layer of the mixture of a moisture absorbing 

30 polymer and a moisture absorbing agent, but also a 
layer in which a moisture absorbing agent is fixed on 
the inner side of the sealing plate by means of a resin 
which has been cured by ultraviolet ray or heat. Ex- 
amples of the moisture absorbing polymer include 

35 polyamide, polyvinyl alcohol and polyvinyl butyral. 

(d) The space encompassed by the sealing plate 7 
and the substrate 2 is preferably incorporated with 
a sealing gas such as dehydrated nitrogen, carbon 
dioxide or helium. 

40 ( e ) It is possible to enhance the color purity of light 
emission or contrast by placing a color filter on the 
sealing plate at the time of withdrawing light from the 
counter electrode. 

(f) Likewise, it is possible to enhance the color purity 
45 of light emission or contrast by placing a color filter 

in the sealing plate and above the counter electrode 
at the time of withdrawing light from the counter elec- 
trode. 

(g) Further it is possible to convert the color of emitted 
so light by placing a color conversion film in the sealing 

plate and above the counter electrode. A color can 
be converted from blue to red or orange, from green 
to red or orange, from blue to green or white and so 
forth. The color conversion film has been subjected 
55 to patterning, and there are separately available in 
parallel, films which convert to green, and red, re- 
spectivly. 
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[0045] The cross sectional configurations of the inter- 
insulator layer 6 and the second inter-insufator layer 14 
in the present invention include three embodiments (a), 
(b), (c) and the like as shown almost against the substrate 
surface in FIG. 1 0. It is preferable in the present invention 
that the relationship | a | < ( h / 7 ) is satisfied. The em- 
bodiment (b) or (c) corresponds to the case of a < 0 , and 
is characterized in that the cross section is processed in 
the inversely tapered shape, thus rendering itself one of 
the preferable embodiments. The reason is that the coun- 
ter electrode 4 under the above-mentioned embodiment 
is cut off at step portions without fail. 
[0046] There exist step portions of the inter-insulator 
layer in the present invention, but it is possible to form 
portions where the counter electrode 4 is not cut off. As 
an example, when a taper of a > ( h / 5 ) is processed at 
the step portion 9, there is no need for cutting the counter 
electrode. 

[0047] As illustrated in FIG. 11, a portion that is en- 
compassed by a rising cross-section and a taper cross- 
section, can be formed at the opening of the inter-insu- 
lator layer which constitute the light emitting element por- 
tion by a method wherein two layers of the inter-insulator 
layers are formed, specifically, by allowing a first step 
portion of the film to rise perpendicularly and subjecting 
a second step portion of the film to taper processing. The 
counter electrode is cut off at the rising portion, but is not 
cut off at the taper cross-section. 
[0048] The fourth and the fifth aspects of the present 
invention take advantage of the foregoing facts. That is 
to say, at the first inter-insulator layer 15, the cross sec- 
tion is formed into a trapezoidal shape so that the counter 
electrode may not be cut off and so that the film is used 
for establishing the light-emitting pixel surface. On the 
contrary, at the second inter insulator layer 14, the step 
portions are made to rise almost perpendicularly so that 
the counter electrode may be cut off and so as to enable 
patterning by taking advantage of the layer. 
[0049] It is also possible in the present invention to 
apply vapor deposition masking so that a counter elec- 
trode 4 may not be formed on the inter-insulator layer 
[ refer to Japanese Patent Application Laid-Open No. 
250583 /1991 ( Hei-3 )]. Accordingly, a portion free from 
a counter electrode 4 can be formed on the inter-insulator 
layer. 

[0050] The above-mentioned present invention is fa- 
vorably usable as the embodiments as described here- 
under. 

(i) It is possible in the present invention to form a large 
number of lower electrodes 3 in the form of parallel stripe 
type electrodes, and further to form a large number of 
inter-insulator layer of the present invention in the form 
of stripes that are perpendicular to the aforesaid stripes. 
By applying the invention to this embodiment, an X-Y 
type matrix can be formed. 

[0051] FIG. 12 is a view when such an X-Y type matrix 
is observed from upside, and FIG. 13 is a cross sectional 
view of this X-Y type matrix. 



(ii) It is not necessary to form the X-Y type matrix as 
described in the preceding item (i ) in the case of TFT 
driving or active matrix driving, but in any case like this 
it is made possible to use the organic EL element accord- 
5 ing to the present invention. 

[0052] As an example, the circuit as illustrated in FIG. 
14 is incorporated per each pixel in active matrix driving 
using a transistor. In the constitution of the circuit ar- 
rangement in FIG. 15, if opening portions of the inter- 
na insulator layer according to the present invention are pro- 
vided only at the end portion 2.5 and the portion corre- 
sponding to the pixel electrode, it follows that the counter 
electrodes Tr 1 and Tr 2 , the counter electrodes on SCAN 
( 20 ), DATA ( 21 ), and COMMON ( 22 ) and the counter 
15 electrode on the pixel electrode are insulated by the step 
portions of the inter -insulator layer. 
[0053] It is therefore, made possible to avoid the elec- 
trical communication of Tr 1 , Tr 2 , SCAN , DATA, and COM- 
MON with the counter electrode 4 on the pixel electrode, 
20 by passing electric current only through the counter elec- 
trode 4 on the pixel electrode. Pixel defects have here- 
tofore been frequently caused by the electrical commu- 
nication of Tr 1f Tr 2 , SCAN, DATA, and COMMON with 
the counter electrode owing to the defect of the inter- 
ns insulator layer. However such a malfunctioning can be 
avoided by said constitution. 

[0054] Moreover, an additional inter-insulator layer is 
installed in advance on the portion at which the SCAN, 
DATA, and COMMON intersect the counter electrode 4, 
30 on the portion at which the COMMON intersects the 
SCAN, and also on the portion at which the SCAN inter- 
sects the DATA so as to insulate one another. The above- 
mentioned additional inter-insulator layer, different from 
the inter-insulator layer according to the present inven- 
ts tion, are not equipped with perpendicular step portions 
so that the electrode wires above the additional inter- 
insulator layer may not be cut off. Accordingly, it is ac- 
ceptable in the present invention to partially use an inter- 
insulator layer having non-perpendicular step portions. 
40 [0055] In the following, the present invention will be 
described in more detail with reference to working exam- 
ples, which however, shall not limit the present invention 
thereto. 

45 Example 1 [Preparation of inter-insulator layer] 

[0056] ZCOAT-1410( photosensitive polyolefin-based 
nagative type resist, produced by Nippon Zeon Co., Ltd.) 
was used to form a film by spin coating on a glass sub- 

50 strate 2 having a thickness of 0.5 mm and holding an ITO 
as a lower electrode which had been subjected to striped 
processing at a pitch of 300 fx m. The spin coating was 
carried out at a number of revolutions of 1500rpm for a 
revolution time of 35 seconds. The film obtained in the 

55 aforesaid manner had a thickness of 5.3 pm. Subse- 
quently, the film-coated substrate was baked in a hot 
oven at 70°C for 30 mimutes, and then was exposed to 
light through a photomask at an irradiation power of 120 
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mJ /cm 2 with ultraviolet ray at a wavelength of 436 nm. 
The exposure pattern was carried out so that the ZCOAT- 
1410 as the inter-insulator layer having a width of 20 fim 
remained at every 100 fxm as linear lines perpendicularly 
to the pattern of the aforesasid ITO pattern. After devel- 
opment, curing was put into practice at 250°C for 2 hours 
in a clean oven to prepare an inter-insulator layer. 

Example 2 [Evaluations for perpendicularity of inter-in- 
sulator layer and moisture absorption property] 

[0057] The specimen that had been prepared in the 
preceding Example 1 was broken at an arbitrary point 
thereof into ten specimens sized 2 mm x 2 mm, the cross 
sections of which were observed by the use of a scanning 
electron microscopy. Thus, measurements were per- 
formed to obtain the value: {( width of the lower section)- 
( width of the upper section)} / ( height ) at 20 places of 
the specimens. As a result, the value was 1/ 10 or less 
for all of the specimens. At the same time, measurements 
were performed to obtain the coefficient of water absorp- 
tion ( moisture absorption) of the specimen which had 
been prepared in Example 1 . As a result, the the moisture 
absorption showed favorable values of 0.07% ( in ac- 
cordance with ASTM D 570 ). 

Example 3 [Preparation of organic EL element and eval- 
uation of precision and minuteness thereof] 

[0058] The specimen which had been prepared in Ex- 
ample 1 was cleaned with ultrasonic wave in isopropyl 
alcohol for 3 minutes, and further with a cleaning appa- 
ratus using the combination of ultraviolet ray and ozone 
for 30 minutes. Subsequently, the specimen was placed 
in a vacuum deposition apparatus available from the mar- 
ked produced by ULVAC JAPAN Ltd.), and was fixed to 
a substrate holder. Then 200 mg of N, N'-diphenyl-N, N'- 
bis-(3-methylphenyl) -[ 1, V-biphenyl ]-4, 4 '-diamine 
( hereinafter abbreviated to " TPD") was placed in a re- 
sistance heating boat made of molybdenum, and in an- 
other resistance heating boat made of molybdenum was 
placed 200 mg of tris(8-hydroxyquinolinol)aluminum 
( hereinafter abbrevisted to "Alq"). Subsequently, a vac- 
uum chamber containig the boats was evacuated to 1 x 
lO^Pa. 

[0059] Thereafter, the TPD-containig boat was heated 
to form a hole transporting layer having a film thickness 
of 80 nm. Without taking out the boat out of the vacuum 
chamber, there was prepared a light-emitting layer in the 
form of film consist- ing of Alq and having a film thickness 
of 75 nm on the hole transporting layer. Subsequently, 
without opening the vacuum chamber, Mg and a tungsten 
basket containing silver that were placed in a resistacne 
heating boat and prepared in advance in a vaccum cham- 
ber, were heated to prepare a film of Mg-Ag counter elec- 
trode having a film thickness of 200 nm at vapor deposi- 
tion rates of Mg and Ag of 1.4 nm / sec. and 0.1 nm / 
sec, respectivly. By the above-described procedures an 



organic EL element prior to sealing was completed. 
[0060] Thereafter, a sealing plate was adhesively 
bonded onto the resultant organic EL element in an inert 
gas( N 2 ). The sealing plate used herein was a glass plate 

5 with a thickness of 1 00 fim which had been subjected to 
dehydration treatment by the use of a dehydrating agent 
which had been prepared by dispersing silica-gel in a 
solution of soluble nylon. By defining the surface to which 
the dehydrating agent attached as the element side, the 

10 periphery of the sealing plate was coated with a ultraviolet 
ray curing adhesive, and the sealing plate and the organic 
EL element were attached to each other to seal them by 
ultraviolet ray irradiation. As the result, a sealed organic 
EL element according to the present invention was com- 

15 pleted. The resultant sealed organic EL element had a 
thickness as small as 0.6 mm, thus demonstrating the 
efffectiveness of the organic EL element according to the 
present invention as described hereinbefore. 
[0061] Subsequently by selecting one line of ITO and 

20 one line of Mg : Ag out of the stripe lines, a voltage of 7 
V was applied using ITO as the anode and Mg : Ag as 
the cathode to examine the precision of the pattern by 
the use of an optical microscope. As a result, the preci- 
sion of the pattern was remarkably favorable, showing 

25 ± 1 jam, and only the intersecting part of the stripes of 
the ITO and the Mg : Ag emitted light. 
[0062] In addition, voltage was applied to all stripe lines 
of the Mg: Ag to examine the function of the pattern. As 
a result, it has been proved that the pattern was free from 

30 any short-circuited connection part, thereby demonstrat- 
ing the favorable patterning of the counter electrode of 
the organic EL element according to the present inven- 
tion. It has been confirmed that the organic El element, 
even when preserved in the air at 20°C and 60% RH for 

35 5000 hours, was free from a defect in light emitting ele- 
ment of 50 ju,m or larger in diameter, and was excellent 
in sealing propeties. 

[0063] Moreover, the non-light-emission state for the 
edges of the stripe lines was examined at the same time. 

40 As the result, it has been proved that the non-light emis- 
sion width thereof was 3 /im, or smaller, and also that 
the edges were favorably defined. 
[0064] Further the sealing plate was pressed with fin- 
gers to check any short-circuits of the element. As the 

45 result, the element was entirely free from any short-cir- 
cuits, since the inter-insulator layer was in the form of a 
column. 

Comparative Example 1 

50 

[0065] A photosensitive polyimide coating material 
( produced byToray Industries Inc. under the trade name 
"UR 3140" ) was applied by spin coating onto a glass 
substrate holding an ITO as the lower electrode which 
55 had been subjected to striped processing, said glass sub- 
strate being the same as that used in Example 1 . The 
spin coating was carried out at a number of revolutions 
of 4000rpm for a revolution time of 30 seconds. Subse- 
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quently, the coated substrate was dried at 80°C for 30 
mimutes, and then was exposed to light through a pho- 
tomask at an irradiation power of 80 mJ /cm 2 . 
[0066] By the subsequent development, a pattern of 
the polymer of a polyamic acid was obtained. The result- 
ant pattern was cured at 1 80°C for 30 minutes in an oven 
in an N 2 atmosphere, and further cured at 300°C for 30 
minutes, thus enabling to prepare an ITO/glass substrate 
with a polyimide layer as an inter-insulator layer. There- 
after the resultant ITO/glass substrate was tesed in the 
same manner as in Example 2. As a result, the value: 
{( width of the lower section) - ( width of the upper sec- 
tion)} / ( height ) was about 1 . Then in the same manner 
as in Example 3, an organic EL element was prepared, 
and one line of ITO and one line of Mg : Ag were selected 
out of the stripe lines. A voltage was applied thereto using 
ITO as the anode and Mg: Ag as the cathode. As a result, 
it has been proved that there existed light-emitting por- 
tions in addition to the intersecting part of the stripes of 
the ITO and the Mg: Ag, and that the striped pattern 
processing of the Mg: Ag as the counter electrode was 
unsuccessful under the foregoing conditions. The spec- 
imen after sealing was allowed to stand in the atmos- 
phere at 20°C and 60% RH. As the result, the light-emit- 
ting surface was markedly decreased. This fact is due to 
that because of the high moisture-absorption (usually 1 
to 2 %) of the polyimide as the inter-insulator layer, the 
inter-insulator layer absorbs moisture, and after sealing, 
the moisture which has been absorbed in the polyimide 
is released therefrom, thus oxidizing the Mg: Ag as the 
counter electrode. 

Example 4 [ In the case of the inter-insulator layer being 
a fluorine-based polymer ] 

[0067] A solution of a fluorine-based resin( produced 
by Asahi Glass Co., Ltd. under the trade name " Sitop 
CTX-809 ") capable of forming an inter-insulator layer 
made of a fluorine-based resin having a coefficient of 
water absorption of at most 0.01% ( in accordance with 
ASTM D570 ) was applied by spin coating onto a glass 
substrate same as that used in Example 1 . The spin coat- 
ing was carried out at a number of revolutions of 600 rpm 
for a revolution time of 30 seconds to form a Sitop film 
with a film thickness of 4.8 fjum. Then, the coated sub- 
strate was dried on a hot plate at 50°C for 1 mimute, at 
80°C for 1 mimute, and at 120°C for 1 mimute. As the 
final curing it was further dried in an oven at 250°C for 1 
hour. 

[0068] Subsequently, a positive type photoresist (pro- 
duced by Tokyo Ohka Kogyo Co., Ltd. under the trade 
name" TOPR-1000 ") was applied to the film by spin coat- 
ing at a number of revolutions of 3000 rpm for a revolution 
time of 20 seconds. Then, the coated substrate was dried 
on a hot plate at 110°C for 90 seconds, and then was 
exposed to light with gamma ray at an irradiation power 
of 500 mw /cm 2 for 1 second, followed by development. 
[0069] Subsequently, etching was carried out for 50 



minutes by means of a plasma etcher as a dry etching 
apparatus, using a mixed gas containing CF 4 , CHF 3 , and 
Ar at flow rates of 24, 24, and 98 SCCm, respectively at 
a plasma output of 300 W under a vacuum degree of 0.5 
5 Torr. 

[0070] Then the cross section of the specimen was 
observed in the same manner as in Example 2. As a 
result, the value: (( width of the lower section)- ( width of 
the upper section)} / ( height ) was 1 / 10. 

10 

Example 5 [ Preparation of inter-insulator layer of in- 
versely tapered type ] 

[0071] ZCOAT-1410 (photosensitive polyolefin- 
15 based nagative type resist, produced by Nippon Zeon 
Co., Ltd.) was made into a film by spin coating on a glass 
substrate 2 with a thickness of 0.5 mm holding an ITO 
as the lower electrode which had been subjected to 
striped processing at a pitch of 300 /im. The spin coating 
20 was carried out at a number of revolutions of 1000rpm 
for a revolution time of 40 seconds. The film thus obtained 
had a thickness of 8.8 pum. 

[0072] Subsequently, the film-coated substrate was 
baked in a hot oven at 80°C for 15 mimutes, and then 

25 was exposed to light through a photomask at an irradia- 
tion power of 450 mJ / cm 2 with ultraviolet ray with a 
wavelength of 365 nm. The exposure pattern was carried 
out so that an inter-insulator layer having a width of 50 
jam remains at a pitch of 350 as linear lines perpen- 

30 dicularly to the pattern of the aforesasid ITO pattern. After 
development, curing was put into practice at 200°C for 1 
hour in a clean oven to prepare an inter-insulator layer. 
[0073] Then the cross section of the specimen was 
observed by means of a scanning electron microscope 

35 in the same manner as in Example 2. As a result, the 
value: {( width of the lower section)- ( width of the upper 
section) } / ( height ) was negative, and the cross section 
was in an inversely tapered form as shown in FIG. 10 (b) 
or (c) throughout all of the observed cross sections. 

40 

Example 6 [Preparation of organic EL element and eval- 
uation of precision and minuteness thereof ] 

[0074] By the use of the specimen which had been 
45 prepared in Example 5, an organic EL element was pre- 
pared in the same manner as in Example 3. The pattern 
precision was evaluated in the same manner as in Ex- 
ample 3. As the result, the pattern precision was ± 4 /j.m, 
and it was confirmed that the pattern was free from any 
so short-circuited connection part in the stripe lines of Mg : 
Ag, thereby demonstrating the favorable patterning 
method. 

Example 7 [ Preparation of organic EL element and eval- 
55 uation of precision and minuteness thereof ] 

[0075] Si0 2 was made into a film with a thickness of 1 
fjum by a plasma-enhanced CVD method on a glass sub- 
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strate 2 with a thickness of 0.5 mm holding an ITO as the 
lower electrode which had been subjected to striped 
processing at a pitch of 300 jum. The film formation con- 
ditions were set to a substrate temperature of 250°C, a 
vacuum degree of 0.7 Torr, and a plasma output of 200 
W, using a mixed gas of N 2 0 and SiH 4 ( 1:1 ) as the 
plasma gas species. 

[0076] Thereafter in the same manner as in Example 
4, a positive type photoresist( produced by Tokyo Ohka 
Kogyo Co., Ltd. under the trade name" TOPR-1 000 ") 
was made into a film, followed by exposure to light and 
development so as to leave a pattern in which opening 
lines are provided perpendicularly to the ITO that had 
been subjected to striped processing as mentioned here- 
inbefore. The opening lines had a width of 280 and 
a pitch of 300 jj.m. 

[0077] Subsequently, the Si0 2 at the opening portion 
of the photoresist was completely removed by plasma 
etching so that the surface of the ITO was exposed. The 
Si0 2 etching was carried out, using a mixed gas of CF 4 , 
CHF 3 , and Ar ( ratio by volume of 1 : 1 : 3.5 ) as the plas- 
ma gas species at a vacuum degree of 0.5 Torr, and a 
plasma output of 300 W. The Si0 2 that was used as the 
inter-insulator layer had an extremely low coefficient of 
water absorption as low as 0.01 % or lower. 
[0078] Thereafter an organic EL element was pre- 
pared in the same manner as in Example 3, and was 
evaluated. As the result, there were obtained favorable 
pattern precision of only 1 /im or less, and also favorable 
patterning of the counter electrode. 

Example 8 [ Preparation of organic EL element and eval- 
uation of precision and minuteness thereof] 

[0079] SiO x (x = 1 .8) was made into a film with a thick- 
ness of 300 nm by sputtering method on a glass substrate 
2 with a thickness of 0.5 mm holding an ITO as the lower 
electrode which had been subjected to striped process- 
ing at a pitch of 300 /xm. 

[0080] Thereafter in the same manner as in Example 
4, a positive type photoresist( produced by Tokyo Ohka 
Kogyo Co.,Ltd. under the trade name" TOPR-1 000 ") 
was made into a film, followed by exposure to light and 
development so as to leave a pattern in which opening 
lines are provided perpendicularly to the ITO that had 
been subjected to striped processing as mentioned here- 
inbefore. The opening lines had a width of 280 fjum and 
a pitch of 350 yum. 

[0081] Then the photoresist along with the substrate 
was heated to 150°C so that the cross section of the 
photoresist was made into a semicylindrical shape. 
[0082] Subsequently, etching was carried out with a 
plasma etcher under the etching conditions including a 
mixed gas of CF 4 , CHF 3 , and Ar ( ratio by volume of 1 : 
1 : 8 ) as the plasma gas species, a vacuum degree of 
0.2 Torr, and a plasma output of 200 W. 
[0083] Thereafter the photoresist was peeled off, and 
a first inter-insulator layer was prepared. The aforesaid 



photoresist having a cross section in a semicylindrical 
shape was intended to render the cross section of the 
first inter-insulator layer trapezoidal. Further the SiO x was 
processed into a trapezoidal shape through a plasma 

5 etching method. 

[0084] After the aforesaid step, ZCOAT-1410 was 
made into a film on the above-mentioned first inter-insu- 
lator layer in the same manner as in Example 5 to prepare 
a second inter -insulator layer. Both the first inter-insula- 

10 tor layer and the second inter-insulator layer had an ex- 
tremely low coefficient of water absorption as low as 0.01 
% or lower. 

[0085] Thereafter an organic EL element was pre- 
pared in the same manner as in Example 3, and was 
15 evaluated. As a result there were obtained favorable pat- 
tern precision of only 1 jim or less, and also favorable 
patterning of the counter electrode. 

INDUSTRIAL APPLICABILITY 

20 

[0086] The organic EL, element according to the 
present invention is an excellent organic electrolumines- 
cent element which is highly precise and minute, uniform 
in lig ht emission, free from cross talk, resistant to external 
25 pressure, and further excellent in sealing properties. 
[0087] Thus, the organic EL element according to the 
present invention is well suited to use for a display which 
is highly precise and minute, and uniform in light emission 
such as OA equipment and machinery, clocks and watch- 
so es. 



Claims 



35 1. An organic electroluminescent element 1 that is 
equipped, between a lower electrode 3 and a counter 
electrode 4 each on a substrate 2, with an intervening 
organic layer 5 comprising a light-emitting layer, 
which element 1 comprises an inter-insulator layer 

40 6 having a coefficient of water absorption of at most 
0.1% in a non-light-emitting element portion; step 
portions 9 in said inter-insulator layer 6 which define 
the boundary between a light-emitting element por- 
tion and a non-light-emitting element portion and 

45 which contain rising parts almost perpendicular to 
the surface of said lower electrode 3; and a sealing 
plate or a sealing lid 7 which is placed over said inter- 
insulator layer 6 and which is attached to said sub- 
strate 2 via an adhesive layer 8. 

50 

2. A process for producing an organic electrolumines- 
cent element 1 , comprising at least one step of form- 
ing a lower electrode 3 on a substrate 2; a step of 
forming a patterned inter-insulator layer 6 having a 
55 coefficient of water absorption of at most 0.1% on 
said lower electrode 3; a step of forming an organic 
layer 5 over said lower electrode 3; and at least one 
step of forming a counter electrode 4 in the form of 
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film, so that step portions 9 in said interinsulator layer 
6 define the boundary between a light-emitting ele- 
ment portion and a non-light-emitting element por- 
tion, and also comprises rising parts almost perpen- 
dicular to the surface of said lower electrode 3, said 5 
counter electrode 4 is cut off by said step portions 9 
at said rising parts so as to be subjected to patterning 
processing, and said counter electrode 4 is in close 
contact with said inter-insulator layer 6 at said step 
portions 9 adjacent to said substrate 2. 10 

An organic electroluminescent element 1 that is 
equipped, between a lower electrode 3 and a counter 
electrode 4 each on a substrate 2, with an intervening 
organic layer 5 comprising a light-emitting layer, is 
which element 1 comprises an inter-insulator layer 
6 having a coefficient of water absorption of at most 
0.1% in a non-light-emitting element portion; step 
portions 9 in said inter-insulator layer 6 which contain 
portions rising in the form of an inverse taper almost 20 
perpendicularly to the surface of the lower electrode 
3 and divide said counter electrode 4 into a plurality 
of individuals; and a sealing plate or a sealing lid 7 
which is placed over said inter-insulator layer 6 and 
which is attached to said substrate 2 via an adhesive 25 
layer 8. 

The organic electroluminescent element 1 according 
to claim 1 or 3, wherein the organic electrolumines- 
cent element 1 is addressed by active matrix. 30 
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